Introduction
A set of eight stand-alone sample chambers with a common interface were constructed at LBNL for improved detection of alpha and fission decay chains over currently used designs. The stainless steel chambers (see Figure 1 for a schematic and Figure 2 for a photograph of a completed chamber) were constructed to allow for low background detection of a daughter event by removal of the sample following the detection of a parent event. This mother-daughter mode of operation has been utilized successfully with our Merry-go-Round (MG) detection system [Gregorich 1994 ].
Description

Sample Chambers
Each chamber contains a pair of detectors that sandwich the sample planchet.
The detectors are mounted as close as possible to the sample to maximize geometric efficiency. The extent that this is possible is limited by the space required to allow for unhindered movement of the planchet. To reduce the total volume of the chambers, side mounted Ortec Ultra Alpha (Tu-021-450-100) detectors were used. The reported resolution for these detectors is 21 keV. They 
Piston Assembly
The sample planchet is inserted and removed from its position between the detector pair by a compressed air driven piston. The compressed air can either be provided from a compressed gas cylinder, or if available, a house compressed air supply. The piston tube assembly was purchased from Bimba Manufacturing Company (stainless, BF-011 5-DB EE5) and it was affixed to the sample chambers with a custom designed attachment with a Wilson seal to preserve vacuum during actuation. The piston function is controlled by the microcomputer via a solenoid valve (Mead Fluid Dynamics, Nova I, N2-SE) that connects the chamber either to the pressurized air or atmosphere.
Actuation and Monitor Interface
All operation of the sample chamber system is controlled by a microcomputer running LabView software. The majority of the computer interface hardware is from National Instruments, and where appropriate their catalog number is given. signals for the switch contact are generated from the 5 V DC power output from the relay backplane, which is connected to eight of the channels of the digital interface, and a large (3.3 kΩ) pull-up resistor with switch to ground [Horowitz 1989 ].
Data Acquisition
The data acquisition system operates independently of the detector operation.
This allows for the use of whatever acquisition system is currently being used at the experimental facility from which the data are being collected. As it was intended to be first used in Cave 0 of the 88-Inch Cyclotron, the acquisition system would then be the GOOSY (GSI Online-Offline SYstem) software package developed at GSI [Essel 1987 ] on a Digital Equipment VAX workstation running the VMS operating system. The interface between the crate and the workstation is the GSI crate controller, the CVC. The CVC is a CAMAC to VSB Computer with SCSI, Ethernet, VSB, and CAMAC interfaces. 
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